Significance of the C-terminal amino acid residue in mengovirus RNA-dependent RNA polymerase.
Replication of picornavirus genomes is accomplished by the virally encoded RNA-dependent RNA polymerase (RdRP). Although the primary structure of this enzyme exhibits a high level of conservation, there are several significant differences among different picornavirus genera. In particular, a comparative alignment indicates that the C-terminal sequences of cardiovirus RdRP (known also as 3D(pol)), are 1-amino-acid residue (arginine or tryptophan) longer than that of the enterovirus or rhinovirus enzymes. Here, it is shown that alterations of the last codon of the RdRP-encoding sequence of mengovirus RNA leading to deletion of the C-terminal Trp460 or its replacement by Ala or Phe dramatically impaired viral RNA replication and, in the former case, resulted in a quasi-infectious phenotype (i.e., the mutant RNA might generate a low yield of pseudorevertants acquiring a Tyr residue in place of the deleted Trp460). The replacement of Trp460 by His or Tyr did not appreciably alter the viral growth potential. Homology modeling of three-dimensional structure of mengovirus RdRP suggested that Trp460 may be involved in interaction between the thumb and palm domains of the enzyme. Specifically, Trp460 of the thumb may form a hydrogen bond with Thr219 and hydrophobically interact with Val216 of the palm. The proposed interactions were consistent with the results of in vivo SELEX experiment, which demonstrated that infectious virus could contain Ser or Thr at position 219 and hydrophobic Val, Leu, Ile, as well as Arg (whose side chain has a nonpolar part) at position 216. A similar thumb-palm domain interaction may be a general feature of several RdRPs and its possible functional significance is discussed.